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Analysis of Thermal Efficiency in a Direct Methanol Fuel Cell 

Masayuki Kunimatsu Toshio Shudo Yasuo Nakajima Isao Murase 

(Musashi I.T. Graduate School) (Musashi Institute of Technology) (Tsukasa Sokken Co.) 

Methanol has many advantages as a fuel for fuel cells compared with hydrogen. There are two 
types of fuel cell systems using methanol as fuel. One is methanol reform type, and the other is direct 
methanol type. The direct methanol type fuel cell system consists of simple and compact equipments, 
and suited for automobile use. This research analyzed characteristics of power output and thermal 
efficiency in a direct methanol type fuel cell. Influences of membrane thickness, cell temperature, and 
methanol solution concentration on power output and thermal efficiency were analyzed. 

Key Words : Fuel Cell, Methanol, Performance / Thermal Efficiency, Methanol Crossover, 
Methanol Concentration, Membrane Thickness, Cell Temperature 
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Fig. I Schematic diagram of experimental system 
Table I Fuel cell specifications and experimental conditions 



Proton exchange membrane 


Nation 112, 115, 117 


Catalyst 


Anode: Pt-Ru/C, 1mg/cm 2 
Cathode: Pt/C, 1mg/cm 2 


Surface area 


25cm 2 


Anode feed (MeOH+H 2 0) 
Methanol concentration 


10cc/min, 2atm 

1, 2, 3, 4, 5, 6, 7wt% 


Cathode feed (Air) 


5000cc/min, 2atm 


Cell temperature 


90, ioo, not; 
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Fig.4 Comparison ofNafion 112, 115, and 117 at lOOt 
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Fig.5 Influence of membrane thickness on power density 
and efficiency 
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Cell temperature: 
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Fig.6 Influence of membrane on components of efficiency 
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Fig.7 Consumption and crossover of methanol 




0 0. 1 0. 2 0. 3 0. 4 0. 5 0. 6 0. 7 0. 8 
Current Density (A/cm 2 ) 
Fig.8 Influence of current density on crossover 
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Fig.9 Influence of methanol concentration on crossover 
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Fig. 10 Influence of cell temperature on crossover 

eiioK:*;i'a&u:#^5/ i *y—^n;*:fr— Ar- 
te**-?-. <6r^wis»«Bt*5J:u { >^y-^»si-*5'' N "ct, 

4. W 

1. DMFCKfci^-C, *9 V-^Ma s lwt%05fcfl=-C3O%8 
^tnvhmft, 5wt%T'0.16W/cm 2 CD(±i^)/j5#ibn/c. 

4. >^/-/utH»**i«ta ! 7'oh>^fieftroB8^(b, DMFC 
(d)«**BSJ¥#f*<*«li^*i»*-*-5. 

m » 

DC ^fc H t> * A JR tt . * * * SrW S W 

1) Hogarth, M. P., Hards, G. A.: Direct Methanol Fuel Cells 
Thechnological Advances and Further Requirements, Platinum 
Metals Review, 40-4, pi 50- 1 59 (1996) 

2) «»*»iHEttii«n**£ ■. 

= n-^-tt (1994) 



20 



